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(54) CAPACITOR ELEMENT EXTERNAL ELECTRODE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize low-temperature formation and reduce equivalent series 
resistance, by providing a conductive film layer, which has a specific thickness and contains 
organic compound in its metal fine particle which is made conductive at a specific temperature 
and has a specific particle diameter, on an electrode plane exposed to the external to be 
electrically connected with the internal of a capacitor element. 

SOLUTION: In an electrode plane exposed to the external so as to be electrically connected 
with the internal of a capacitor element, organic compound is contained in a metal fine particle, 
which is made conductive at 150-350° C and has a particle diameter of 10-500 &angst;. The 
external electrode of the capacitor element has a conductive film layer having a film thickness 
of 10 nm-2 jam. This external electrode is manufactured by pressing the electrode plane 
exposed to the external into an elastic body which is impregnated with conductive film paste 
which forms the conductive layer, coating at least one plane with the conductive paste to have 
a thickness of 10 nm-2 |im after heat treatment, and forming the conductive film by heat 
treatment at a temperature of 150-350° C Therefore, the metal fine particles do not form an 
aggregate and the conductive film layer close to surface contact is provided. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The external electrode of the capacitor element which has the electric conduction 
membrane layer which the organic compound contains to the metal particle with a particle size of 
10-500A conductor-ized at 150-350 degrees C by the electrode surface exposed outside in order to 
connect with the interior of a capacitor element electrically, and consists of lOnm - 2 micrometers of 
thickness. 

[Claim 2] The external electrode of the capacitor element according to claim 1 which has said 
electric conduction membrane layer in the at least 3rd of the fields which form the external electrode 
of a capacitor element. 

[Claim 3] The external electrode of a capacitor element according to claim 1 with which the metal 
particle of an electric conduction membrane layer is chosen from at least one kind of Au, Ag, Pd, 
andPt. 

[Claim 4] The external electrode of the capacitor element according to claim 1 whose content of the 
metal particle of an electric conduction membrane layer is more than 99wt%. 
[Claim 5] the metal chosen as an electric conduction membrane layer from at least one kind of Bi, 
Cu, Pb, Zn, and Sn — 1 - 30wt% — the external electrode of the capacitor element according to claim 
1 to contain. 

[Claim 6] The external electrode of a capacitor element according to claim 1 with which the electric 
conduction film paste which forms an electric conduction membrane layer consists of a surface 
active agent which carries out the coat of a metal particle with a particle size of 10-500A and said 
metal particle, and a solvent. 

[Claim 7] The external electrode of the capacitor element according to claim 6 whose content of the 
metal particle of an electric conduction film paste is 10 - 50wt%. 

[Claim 8] The external electrode of the capacitor element according to claim 6 whose viscosity of an 
electric conduction film paste is 10-1000cps. 

[Claim 9] the organic-acid metal salt chosen as an electric conduction film paste from at least one 
kind of an organic acid Bi, an organic acid Cu, an organic acid Pb, an organic acid Zn, and an 
organic acid Sn — 1 - 20wt% — the external electrode of the capacitor element according to claim 6 
which is the added electric conduction film paste. 

[Claim 10] the compound which contains B or B in an electric conduction film paste — less than 
[ 10wt% ] ~ the external electrode of the capacitor element according to claim 6 which is the added 
electric conduction film paste. 

[Claim 11] The manufacture approach of the external electrode of the capacitor element equipped 
with the process which pushes into the elastic body which said electric-conduction film paste which 
forms an electric-conduction membrane layer for the electrode surface exposed outside in order to 
connect with the interior of a capacitor element electrically was made to permeate, applies so that it 
may become lOnm - 2 micrometers of thickness after heat treatment to the 1st [ or more ] page about 
said electric-conduction film paste, heat-treats at the temperature of 150-350 degrees C, and forms 
said electric-conduction membrane layer. 

[Claim 12] The manufacture approach of the external electrode of the capacitor element according to 
claim 1 1 characterized by the elastic body consisting of open cells of 1-100 micrometers of 
diameters of average air bubbles. 
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[Claim 13] The manufacture £^^>ach of the external electrode of a capacit^^ement according to 
claim 1 1 that an elastic body is the thickness of 0.5-5mm. 

[Claim 14] The manufacture approach of the external electrode of a capacitor element according to 
claim 11 that C degree of hardness of an elastic body is 100 or less. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shoyyg th e W ord which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the external electrode and its manufacture approach 

of the capacitor element used for various electronic equipment. 

[0002] 

[Description of the Prior Art] In recent years, chip-ization of electronic parts is increasing rapidly 
with the formation of small lightweight of electronic equipment, and high-density- assembly-izing of 
electronic parts. Chip-ization is progressing also in a capacitor element. 
[0003] Then, the sectional view of the external electrode of the capacitor element of the 1st 
conventional example in case a capacitor element is a laminating chip ceramic condenser is shown in 
drawing 1 1 . Into drawing 1 1 , a dielectric layer and 32 can perform an internal electrode, 33 
performs an internal electrode 32 and electrical installation, 31 can be burned, and an electrode and 
34 are solder layers. 

[0004] Next, the sectional view of the external electrode of the capacitor element of the 2nd 
conventional example in case a capacitor element is a laminating chip ceramic condenser is shown in 
drawing 12 . In drawing 12 , 35 is a conductive resin electrode layer which performs an internal 
electrode 32 and electrical installation, in addition the same sign is shown about the same thing as 
drawing 1 1 . 

[0005] Next, the sectional view of the external electrode of the capacitor element of the 3rd 
conventional example in case a capacitor element is a laminating chip ceramic condenser is shown in 
drawing 13 . In drawing 13 , 36 is a metal layer which performs an internal electrode 32 and 
electrical installation, in addition the same sign is shown about the same thing as drawing 12 . 
[0006] Next, the sectional view of the external electrode of the capacitor element of the 4th 
conventional example in case a capacitor element is a chip-like solid-state electrolytic capacitor is 
shown in drawing 14 . The conductive resin electrode layer to which sheathing resin and 43 perform 
the derivation line from a capacitor element pack 41, and, as for 44, a capacitor element pack and 42 
perform the derivation line 43 and electrical installation in 41 into drawing 14 , and 45 are solder 
layers. 

[0007] Next, the sectional view of the external electrode of the capacitor element of the 5th 
conventional example in case a capacitor element is a chip-like solid-state electrolytic capacitor is 
shown in drawing 15 . In drawing 15 , 46 is a metal layer which performs the derivation line 43 and 
electrical installation, in addition the same sign is shown about the same thing as drawing 14 . 
[0008] 

[Problem(s) to be Solved by the Invention] In the external electrode of the capacitor element of the 
1st conventional example in the above-mentioned former, it can be burned, the electrode 33 is used 
and it calcinates at the temperature of 500-900 degrees C. Therefore, it had the trouble that burning 
temperature is high, and the trouble that there was a possibility that bond strength may deteriorate 
since it becomes porosity- like by melting agglutination at the time of baking. 

[0009] Moreover, although low-temperature formation of an external electrode and the improvement 
in bond strength are possible since the conductive resin electrode layer 35 which hardened the 
thermosetting conductive resin paste at 150-250 degrees C is used in the external electrode of the 
capacitor element of the 2nd conventional example which solves the above-mentioned trouble It had 
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the trouble that there was a possibility that electrical installation with an internal electrode may serve 
as point contact since [ whose particle size of the metal powder of the conductive resin electrode 
layer 35 is usually 5-15 micrometers ] it is spherical, and equivalent series resistance may become 
large. This had the trouble with the same said of the external electrode of the capacitor element of 
the 4th conventional example. 

[0010] moreover, in the external electrode of the capacitor element of the 3rd conventional example 
for solving the trouble of the 2nd conventional example Although the trouble of the 1st conventional 
example is solved since the metal layer 36 which consists of a metal powder with a particle size of 
10-500A is formed with the burning temperature of 200-350 degrees C between the capacitor 
element of the 2nd conventional example, and the conductive resin electrode layer 35 It had the 
trouble that there is little effectiveness which solves the trouble of the 2nd conventional example 
since grain growth with a particle size of 10 micrometers or less occurs at the time of baking, and 
there was a possibility that equivalent series resistance may still become large. This had the trouble 
with the same said of the external electrode of the capacitor element of the 5th conventional 



[0011] This invention solves the above-mentioned trouble and aims at inside ************** 
which can be low-temperature formed offering the external electrode of a small capacitor element. 



[Means for Solving the Problem] It has the electric conduction membrane layer which the organic 
compound contains at 150-350 degrees C to the metal particle with a particle size of 10-500A 
conductor-ized, and becomes the electrode surface exposed outside in order to connect the external 
electrode of the capacitor element of this invention with the interior of a capacitor element 
electrically from lOnm - 2 micrometers of thickness. 

[0013] According to this this invention, the external electrode of a capacitor element with small 

inside ************** which can be low-temperature formed is obtained. 

[0014] 

[Embodiment of the Invention] To the electrode surface exposed outside in order to connect 
electrically invention of this invention according to claim 1 with the interior of a capacitor element It 
is the external electrode of the capacitor element which has the electric conduction membrane layer 
which the organic compound contains at 150-350 degrees C to the metal particle with a particle size 
of 10-5 00 A conductor-ized, and consists of lOnm - 2 micrometers of thickness. Since the thickness 
after heat treatment is lOnm - 2 micrometers in 10-5 00 A, the low -temperature formation of the 
particle size of a metal particle of 150-350 degrees C is attained. And since electrical installation is 
carried out to the interior and stability of a capacitor element, without a metal particle condensing 
since the organic compound contains, it has an operation that equivalent series resistance can be 
made small. 

[0015] Among the fields which form the external electrode of a capacitor element, invention 
according to claim 2 is the external electrode of the capacitor element according to claim 1 which 
has said electric conduction membrane layer in the 3rd [ at least ] page, can reinforce the bond 
strength of a capacitor element and an electric conduction membrane layer, and also it has the same 
operation as the external electrode of the capacitor element in claim 1 . 

[0016] The metal particle of said electric conduction membrane layer is the external electrode of a 
capacitor element according to claim 1 chosen from at least one kind of Au, Ag, Pd, and Pt, heat 
treatment of invention according to claim 3 is possible, a metal particle's not oxidizing but 
maintaining conductivity at the time of heat treatment, since the metal particles were the noble 
metals of Au, Ag, Pd, and Pt, and also it has the same operation as the external electrode of the 
capacitor element in claim 1 . 

[0017] The content of the metal particle of said electric conduction membrane layer is the external 
electrode of the capacitor element according to claim 1 which is more than 99wt%, and since 
equivalent series resistance will rise if the content of the metal particle of an electric conduction 
membrane layer is low, as for invention according to claim 4, it is desirable that the content of a 
metal particle is more than 99wt%, and it can make equivalent series resistance small more, without 
a metal particle condensing, and also it has the same operation as the external electrode of the 
capacitor element in claim 1 . 
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[0018] It is the external electroae of the capacitor element according to claim 1 to contain, the metal 
with which invention according to claim 5 is chosen as said electric conduction membrane layer 
from at least one kind of Bi, Cu, Pb, Zn, and Sn — 1 - 30wt% — Since there will be no effectiveness 
of the improvement in bond strength with a capacitor element and an electric conduction membrane 
layer if it is the content not more than lwt%, and 150-350-degree C low-temperature formation 
cannot be performed if it is the content beyond 30wt% It can be desirable that it is 1 - 30wt% 
content, and it can improve the bond strength of a capacitor element and an electric conduction 
membrane layer, and also it has the same operation as the external electrode of the capacitor element 
in claim 1 . 

[0019] The electric conduction film paste which forms said electric conduction membrane layer 
invention according to claim 6 It is the external electrode of the capacitor element according to claim 
1 which consists of a surface active agent which carries out the coat of a metal particle with a 
particle size of 10-500A and said metal particle, and a solvent. Since the coat is carried out with the 
surfactant even if the metal particle of an electric conduction film paste is 10-500A in particle size, it 
can maintain at the condition of having condensed and distributed, therefore homogeneity can be 
made to permeate an elastic body, and also it has the same operation as the external electrode of the 
capacitor element in claim 1 . 

[0020] Invention according to claim 7 is the external electrode of the capacitor element according to 
claim 6 whose content of the metal particle of said electric conduction film paste is 10 - 50wt%. If 
the content of the metal particle of an electric conduction film paste is less than [ 10wt% ], it will be 
hard coming to apply an electric conduction film paste with high precision. Since it will be hard to 
apply and will become so that it may become lOnm - 2 micrometers thickness after heat treatment if 
the content of the metal particle of an electric conduction film paste is more than 50wt% It is 
desirable that the content of the metal particle of an electric conduction film paste is 10 - 50wt%, and 
it becomes easy to apply an electric conduction film paste with high precision, and also has the same 
operation as the external electrode of the capacitor element in claim 1 . 

[0021] Invention according to claim 8 is the external electrode of the capacitor element according to 
claim 6 whose viscosity of said electric conduction film paste is 10-1000cps. Since it is hard to apply 
and becomes so that it will be hard coming to apply an electric conduction film paste with high 
precision if viscosity is lOcps or less, and it may become lOnm - 2 micrometers thickness after heat 
treatment, if viscosity is lOOOcps or more It is desirable that the viscosity of an electric conduction 
film paste is 10-1000cps, and it becomes easy to apply an electric conduction film paste with high 
precision, and also has the same operation as the external electrode of the capacitor element in claim 
1. 

[0022] It is the external electrode of the capacitor element according to claim 6 which is the added 
electric conduction film paste, the organic-acid metal salt with which invention according to claim 9 
is chosen as said electric conduction film paste from at least one kind of an organic acid Bi, an 
organic acid Cu, an organic acid Pb, an organic acid Zn, and an organic acid Sn -- 1 - 20wt% — Since 
there will be no effectiveness of the improvement in bond strength with a capacitor element and an 
electric conduction membrane layer if it is addition not more than lwt%, and 150-350-degree C low- 
temperature formation cannot be performed if it is addition beyond 20wt% It can be desirable that it 
is 1 - 20wt% of addition, and it can improve the bond strength of a capacitor element and an electric 
conduction membrane layer, and also it has the same operation as the external electrode of the 
capacitor element in claim 1 . 

[0023] It is the external electrode of the capacitor element according to claim 6 which is the added 
electric conduction film paste, the compound with which invention according to claim 10 contains B 
or B in said electric conduction film paste ~ less than [ 10wt% ] — Since equivalent series resistance 
will become large if it is addition beyond 10wt%, since it is easy to form B-2 03 after heat treatment 
According to the operation of the liquefacient which the compound with which it is desirable with 
which that it is addition not more than 10wt%, and it contains B or B has Since it connects with the 
interior of a capacitor element electrically, the oxide which exists in the electrode surface exposed 
outside can be reduced, and also it has the same operation as the external electrode of the capacitor 
element in claim 1 . 

[0024] The electrode surface exposed outside in order to connect invention according to claim 1 1 
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with the interior of said capacitor element electrically It pushes into the elastic body which said 
electric conduction film paste which forms an electric conduction membrane layer was made to 
permeate. Said electric conduction film paste is applied to the 1st [ or more ] page so that it may 
become at lOnm - 2 micrometers of thickness after heat treatment. It is the manufacture approach of 
the external electrode of the capacitor element equipped with the process which heat-treats at the 
temperature of 150-350 degrees C, and forms said electric conduction membrane layer. It can apply 
to a thin layer so that the thickness after heat treatment may be set to lOnm - 2 micrometers, 
therefore it has an operation that an electric conduction membrane layer can be formed at the low 
temperature of the heat treatment temperature which is 150-350 degrees C. 

[0025] Invention according to claim 12 is the manufacture approach of the external electrode of a 
capacitor element according to claim 10 that said elastic body consists of open cells of 1-100 
micrometers of diameters of average air bubbles. Since the linearity of the waterline of the electric 
conduction film paste applied when it was the elastic body which could not manufacture easily the 
elastic body with which the diameter of average air bubbles consisted of open cells 1 micrometer or 
less, and consisted of 100-micrometer open cells worsens, As for the diameter of average air bubbles 
of an elastic body, it is desirable that it is a 1- 100-micrometer open cell, the linearity of the waterline 
of the applied electric conduction film paste can be improved, and also it has the same operation as 
the external electrode of the capacitor element in claim 10. 

[0026] Invention according to claim 1 3 is the manufacture approach of the external electrode of a 
capacitor element according to claim 10 that said elastic body is the thickness of 0.5 -5mm. Since 
dispersion in the waterline of the electric conduction film paste which could not manufacture easily 
the elastic body whose thickness is 0.5mm, and was applied when thickness was 5mm or more 
becomes large, As for the thickness of an elastic body, it is desirable that it is 0.5-5mm, and it can 
make small dispersion in the waterline of the applied electric conduction film paste, and also it has 
the same operation as the external electrode of the capacitor element in claim 10. 
[0027] Invention according to claim 14 is the manufacture approach of the external electrode of a 
capacitor element according to claim 10 that C degree of hardness of said elastic body is 100 or less. 
In order to connect with the interior of a capacitor element electrically with [ C degree of hardness of 
an elastic body ] 100 [ or more ], when the electrode surface exposed outside has irregularity, along 
with a concave convex, it is hard coming to apply. It is desirable that C degree of hardness of an 
elastic body is 100 or less, and in order to connect with the interior of a capacitor element 
electrically, when the electrode surface exposed outside has irregularity, along with a concave 
convex, it becomes easy to apply, and also it has the same operation as the external electrode of the 
capacitor element in claim 10. 

[0028] Hereafter, the gestalt of operation of this invention is explained using drawing 6 from 
drawing 1 . 

(Gestalt 1 of operation) Drawing 1 is the sectional view of the external electrode of the capacitor 
element in the gestalt of operation of the 1st of this invention, and uses the laminating chip ceramic 
condenser as a capacitor element. Set in drawing 1 and 1 carries out the laminating of a capacitor 
element and the dielectric sheet of plurality [ 2 ]. The calcinated dielectric layer, the internal 
electrode by which 3 was printed by the position of a dielectric sheet and coincidence baking was 
carried out with the dielectric layer 2, The electric conduction membrane layer by which the internal 
electrode 3 of a capacitor element 1 has connected 4 with the internal electrode 3 electrically at the 
electrode surface exposed outside, the conductive resin electrode layer in which 5 was formed on the 
electric conduction membrane layer 4 and the capacitor element 1, and 6 are the solder layers formed 
on the conductive resin electrode layer 5. 

[0029] Next, the manufacture approach of the external electrode of the capacitor element in the 
gestalt of the operation of the 1st of this invention to drawing 2 is shown. The electric conduction 
film paste which consists of the fixture with which 7 supports a capacitor element in drawing 2 , a 
surfactant with which 8 carries out the coat of a metal particle with a particle size of 10-500A and 
the metal particle, and a solvent, and 9 are the elastic bodies with which the electric conduction film 
paste 8 permeated, in addition have shown the same sign about the same thing as drawing 1 . 
[0030] A capacitor element 1 consists of the well-known manufacture approach, prints and carries 
out two or more sheet laminating of the electrode paste which forms an internal electrode 3 on the 
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green sheet of the dielectric ^^^^^i forms a dielectric layer 2 to a position, <^^miates it after a press, 
and obtains a capacitor element 1 . Next, a capacitor element 1 is supported with a fixture 7 so that an 
internal electrode 3 may become in the direction of an elastic body 9 about the electrode surface 
exposed outside. A capacitor element 1 is stuffed into an elastic body 9 by the predetermined 
pressure, supporting with a fixture 7 to the elastic body 9 which the electric conduction film paste 8 
was made to permeate beforehand and which consists of sponge of an urethane system, for example. 
It applies so that the internal electrode 3 of a capacitor element 1 may be set to lOnm - 2 micrometers 
after heat-treating the electric conduction film paste 8 to the electrode surface exposed outside. It 
applies so that another internal electrode 3 may be set to lOnm - 2 micrometers after heat-treating the 
electric conduction film paste 8 by the same approach as the electrode surface exposed outside. The 
electric conduction membrane layer 4 of lOnm - 2 micrometers of thickness which heat-treated at the 
temperature of 150-350 degrees C after that, and the organic compound contained to the metal 
particle of 10-500A of grain systems is formed. Then, the conductive resin electrode layer 5 and the 
solder layer 6 are formed with a well-known technique. 

[0031] In addition, since the electric conduction film paste 8 consists of the surfactant and solvent 
which carry out the coat of the metal particle which is 10-500A of grain systems, and the metal 
particle and it is maintained at the condition that the metal particle was distributed, the electric 
conduction film paste 8 can be made to permeate an elastic body 9 with the gestalt of operation of 
the 1st of this invention at homogeneity. Moreover, although the elastic body 9 is using urethane 
system sponge, it is not restricted to it. 

[0032] By using the above methods of application, the external electrode of the capacitor element in 
the gestalt of operation of the 1st of this invention constituted as mentioned above Thin layer 
spreading of lOnm - 2 micrometers of thickness is attained, and, as a result, the electric conduction 
membrane layer 4 can be formed at the low temperature of the heat treatment temperature of 150- 
350 degrees C. And since the electric conduction membrane layer 4 contains the organic compound, 
the metal particle of 10-5 00 A of grain systems can form the electric conduction membrane layer 4 
near field contact in the electrode surface which did not form floe but the internal electrode 3 of a 
capacitor element 1 has exposed outside. Since electrical installation is carried out to stability, 
equivalent series resistance can make it small. 

[0033] In addition, as for the metal particle of the electric conduction membrane layer 4, it is 
desirable to be chosen out of at least one kind of Au, Ag, Pd, and Pt, and heat treatment of it is 
possible, a metal particle's not oxidizing but maintaining conductivity at the time of heat treatment. 
Moreover, as for the content of the metal particle of the electric conduction membrane layer 4, it is 
desirable that it is more than 99wt%, and it can make equivalent series resistance small more, 
without a metal particle condensing. Moreover, it is desirable that the content of the metal particle of 
the electric conduction film paste 8 is 10 - 50wt%, and it becomes easy to apply the electric 
conduction film paste 8 with high precision. 

[0034] Moreover, it is desirable that the viscosity of the electric conduction film paste 8 is 10- 
lOOOcps, and it becomes easy to apply the electric conduction film paste 8 with high precision. 
Moreover, as for addition of the compound containing B or B to the electric conduction film paste 8, 
it is desirable that it is less than [ 10wt% ], and it can reduce the oxide with which the internal 
electrode 3 of a capacitor element 1 exists in the electrode surface exposed outside. Moreover, it can 
be desirable to consist of open cells whose elastic bodies 9 are 1-100 micrometers of diameters of 
average air bubbles, and the linearity of the waterline of the electric conduction film paste 8 can be 
improved. Moreover, it is desirable that an elastic body 9 is the thickness of 0.5-5mm, and it can 
make small dispersion in the waterline of an electric conduction film paste. 
[0035] Furthermore, although the conductive resin electrode layer 5 and the solder layer 6 are 
formed on the electric conduction membrane layer 4 with the gestalt of operation of the 1st of this 
invention, nickel layer and a solder layer may be formed and a conductive resin electrode layer, 
nickel layer, and a solder layer may be formed. 

[0036] (Gestalt 2 of operation) Drawing 3 is the sectional view of the external electrode of the 
capacitor element in the gestalt of operation of the 2nd of this invention, and uses the laminating chip 
ceramic condenser as a capacitor element. 

[0037] the inside of drawing 3 -- setting - the same thing as drawing 1 - just - ** -- the same sign 
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;ure approach of the external electrode of the capacitor element in 
the gestalt of operation of the 2nd of this invention is the same as the manufacture approach shown 
in the gestalt of operation of the 1st of this invention except applying so that a capacitor element 1 
may be stuffed into an elastic body 9 by the predetermined pressure as shown in drawing 4 , and the 
internal electrode 3 of a capacitor element 1 may be set to lOnm - 2 micrometers after heat-treating 
the electric conduction film paste 8 on the side face adjacent to the electrode surfaces exposed 
outside and those fields. 

[0038] Since the electric conduction membrane layer 4 formed not only in the 5th page, i.e., the 
electrode surface which the internal electrode 3 of a capacitor element 1 has exposed outside, but in 
the side face, as for the external electrode of the capacitor element in the gestalt of operation of the 
2nd of this invention constituted as mentioned above, it can reinforce bond strength. In addition, it 
has the same operation and effectiveness as the gestalt of operation of the 1st of this invention. 
[0039] In addition, as for the metal particle of the electric conduction membrane layer 4, it is 
desirable to be chosen out of at least one kind of Au, Ag, Pd, and Pt, and heat treatment of it is 
possible, a metal particle's not oxidizing but maintaining conductivity at the time of heat treatment. 
Moreover, as for the content of the metal particle of the electric conduction membrane layer 4, it is 
desirable that it is more than 99wt%, and it can make equivalent series resistance small more, 
without a metal particle condensing. Moreover, it is desirable that the content of the metal particle of 
the electric conduction film paste 8 is 10 - 50wt%, and it becomes easy to apply the electric 
conduction film paste 8 with high precision. 

[0040] Moreover, it is desirable that the viscosity of the electric conduction film paste 8 is 10- 
lOOOcps, and it becomes easy to apply the electric conduction film paste 8 with high precision. 
Moreover, as for addition of the compound containing B or B to the electric conduction film paste 8, 
it is desirable that it is less than [ 10wt% ], and it can reduce the oxide with which the internal 
electrode 3 of a capacitor element 1 exists in the electrode surface exposed outside. Moreover, it can 
be desirable to consist of open cells whose elastic bodies 9 are 1-100 micrometers of diameters of 
average air bubbles, and it can improve the linearity of the waterline of the electric conduction film 
paste 8. Moreover, it is desirable that an elastic body 9 is the thickness of 0.5-5mm, and it can make 
small dispersion in the waterline of an electric conduction film paste. 

[0041] Moreover, although the electric conduction membrane layer 4 becomes the 4th page or 3rd 
page formation with the gestalt of operation of the 2nd of this invention when side faces apply the 
electric conduction film paste 8 in the condition of still having been connected, like drawing 4 , 
although the electric conduction membrane layer is formed in the 5th page, it has the same operation 
and effectiveness as the case where the electric conduction membrane layer 4 is formed in the 5th 
page. 

[0042] Furthermore, although the conductive resin electrode layer 5 and the solder layer 6 are 
formed on the electric conduction membrane layer 4 with the gestalt of operation of the 1st of this 
invention, nickel layer and a solder layer may be formed and a conductive resin electrode layer, 
nickel layer, and a solder layer may be formed. 

[0043] (Gestalt 3 of operation) Drawing 5 is the sectional view of the external electrode of the 
capacitor element in the gestalt of operation of the 3rd of this invention, and uses the laminating chip 
ceramic condenser as a capacitor element. 

[0044] About the same thing as drawing 1 , the same sign is shown in drawing 5 . moreover, the 
organic-acid metal salt as which the manufacture approach of the external electrode of the capacitor 
element in the gestalt of operation of the 3rd of this invention is chosen from at least one kind of an 
organic acid Bi, an organic acid Cu, an organic acid Pb, an organic acid Zn, and an organic acid Sn ~ 
1 - 20wt% — it is the same as that of the manufacture approach shown in the gestalt of operation of 
the 1st of this invention except making the added electric conduction film paste 8 permeate an elastic 
body 9. 

[0045] the metal with which the 1 by which external electrode of capacitor element in gestalt of 
operation of the 3rd of this invention constituted as mentioned above was added by electric 
conduction film paste 8 - 20wt% organic-acid metal salt was dissociated by the organic acid and the 
metal by heat treatment, and was dissociated - the electric conduction membrane layer 4 - 1 - 
30wt% - it contains. Adhesion with a dielectric layer 2, and an internal electrode 3 and the electric 
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conduction membrane layer 4 minded oxygen, or the chemical adhesion which the metal dissociated 
by the internal electrode 3 diffused is obtained by this, and it can improve bond strength by it. In 
addition, it has the same operation and effectiveness as the gestalt of operation of the 1st of this 
invention. 

[0046] In addition, as for the metal particle of the electric conduction membrane layer 4, it is 
desirable to be chosen out of at least one kind of Au, Ag, Pd, and Pt, and heat treatment of it is 
possible, a metal particle's not oxidizing but maintaining conductivity at the time of heat treatment. 
Moreover, as for the content of the metal particle of the electric conduction membrane layer 4, it is 
desirable that it is more than 99wt%, and it can make equivalent series resistance small more, 
without a metal particle condensing. Moreover, it is desirable that the content of the metal particle of 
the electric conduction film paste 8 is 10 - 50wt%, and it becomes easy to apply the electric 
conduction film paste 8 with high precision. 

[0047] Moreover, it is desirable that the viscosity of the electric conduction film paste 8 is 10- 
lOOOcps, and it becomes easy to apply the electric conduction film paste 8 with high precision. 
Moreover, as for addition of the compound containing B or B to the electric conduction film paste 8, 
it is desirable that it is less than [ 10wt% ], and it can reduce the oxide with which the internal 
electrode 3 of a capacitor element 1 exists in the electrode surface exposed outside. Moreover, it can 
be desirable to consist of open cells whose elastic bodies 9 are 1-100 micrometers of diameters of 
average air bubbles, and the linearity of the waterline of the electric conduction film paste 8 can be 
improved. Moreover, it is desirable that an elastic body 9 is the thickness of 0.5-5mm, and it can 
make small dispersion in the waterline of an electric conduction film paste. 
[0048] Furthermore, although the conductive resin electrode layer 5 and the solder layer 6 are 
formed on the electric conduction membrane layer 4 with the gestalt of operation of the 1st of this 
invention, nickel layer and a solder layer may be formed and a conductive resin electrode layer, 
nickel layer, and a solder layer may be formed. 

[0049] Moreover, it cannot be overemphasized that the gestalt of operation of the 3rd of this 
invention is applicable to the gestalt of operation of the 2nd of this invention. 
[0050] (Gestalt 4 of operation) Drawing 6 is the sectional view of the external electrode of the 
capacitor element in the gestalt of operation of the 4th of this invention, and uses the chip-like solid- 
state electrolytic capacitor as a capacitor element. 

[005 1] The anode plate derivation line by which a capacitor element and 12 consist of a tantalum 
into drawing 6 in 1 1, The anode plate object which calcinated 13 after forming the powder of a 
tantalum in a predetermined configuration, the dielectric oxide film layer in which 14 was formed on 
the anode plate object 13, The catholyte which consists of the electrolyte layer in which 15 was 
formed on the dielectric oxide-film layer 14, a carbon layer in which 16 was formed on the 
electrolyte layer 15, and a silver coating layer, The cathode conductor layer which formed 17 in the 
capacitor element pack and formed 18 in the field of the catholyte 16 of an opposite direction the 
anode plate side, The sheathing resin with which 19 packed the capacitor element pack 17, the 
electric conduction membrane layer which formed 20 in the electrode surface which has exposed the 
anode plate derivation line 12 and the cathode conductor layer 18, The conductive resin electrode 
layer in which 21 was formed on the electric conduction membrane layer 20 and sheathing resin 19, 
and 22 are the solder layers formed on the conductive resin electrode layer 21 . 
[0052] Next, the manufacture approach of the external electrode of the capacitor element in the 
gestalt of the operation of the 4th of this invention to drawing 7 is shown. 

[0053] About the same thing as drawing 2 , the same sign is shown in drawing 7 . The powder of a 
tantalum is calcinated after press forming at a predetermined configuration on the anode plate 
derivation line 12 which a capacitor element 1 1 consists of the well-known manufacture approach, 
and consists of a tantalum, the anode plate object 13 is formed, and a capacitor element pack 17 is 
constituted by carrying out the laminating of the catholyte 16 which consists of the dielectric oxide- 
film layer 14, the electrolyte layer 15, a carbon layer, and a silver coating layer on the front face of 
the anode plate object 13 to order by dip coating. And it is immersed in the coating which uses the 
end of silver dust as a principal component at the catholyte 16 of the anode plate derivation line 12 
and an opposite direction part, the laminating of the cathode conductor layer 18 is carried out, 
packaging of the capacitor element pack 17 whole is carried out by sheathing resin 19 with a transfer 
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mold method except for the point of the anode plate derivation line 12, sheathing resin 19 is cut in a 
predetermined dimension so that the cathode conductor layer 18 may be exposed after that, it cuts so 
that the anode plate derivation line 12 may also become in a predetermined dimension, and a 
capacitor element 1 1 is obtained. 

[0054] Next, a capacitor element 1 1 is supported with a fixture 7 so that either the field of the anode 
plate derivation line 12 exposed outside or the field of the cathode conductor layer 18 may become 
in the direction of an elastic body 9. A capacitor element 1 1 is stuffed into an elastic body 9 by the 
predetermined pressure, supporting with a fixture 7 to the elastic body 9 which the electric 
conduction film paste 8 was made to permeate beforehand and which consists of sponge of an 
urethane system, for example. It applies so that it may be set to lOnm - 2 micrometers after heat- 
treating the electric conduction film paste 8 to the field of the anode plate derivation line 12 exposed 
to the exterior of a capacitor element 1 1, or the field of the cathode conductor layer 18. It applies so 
that it may be set to lOnm - 2 micrometers after heat-treating the electric conduction film paste 8 by 
the same approach as the field of the anode plate derivation line 12 exposed to another exterior, or 
the field of the cathode conductor layer 18. 

[0055] The electric conduction membrane layer 20 of lOnm - 2 micrometers of thickness which heat- 
treated at the temperature of 150-350 degrees C after that, and the organic compound contained to 
the metal particle with a particle size of 10-500A is formed. Then, the conductive resin electrode 
layer 21 and the solder layer 22 are formed with a well-known technique. 
[0056] In addition, since the electric conduction film paste 8 has become the same from the 
surfactant and solvent which carry out the coat of the metal particle which is the particle size of 10- 
5 00 A, and the metal particle in the gestalt of operation of the 1st of this invention and it is 
maintained at the condition that the metal particle was distributed, the electric conduction film paste 
8 can be made to permeate an elastic body 9 with the gestalt of operation of the 4th of this invention 
at homogeneity. Moreover, although the elastic body 9 is using urethane system sponge, it is not 
restricted to it. Furthermore, the heat treatment temperature which forms the electric conduction 
membrane layer 20 with the gestalt of operation of the 4th of this invention since the thermal 
resistance of the silver coating used for catholyte 16 is bad has desirable 150-250 degrees C. 
[0057] The external electrode of the capacitor element in the gestalt of operation of the 4th of this 
invention constituted as mentioned above has the same operation and effectiveness as the gestalt of 
the 1st operation of this invention. 

[0058] In addition, as for the metal particle of the electric conduction membrane layer 4, it is 
desirable to be chosen out of at least one or more kinds of Au, Ag, Pd, and Pt, and heat treatment of 
it is possible, a metal particle's not oxidizing but maintaining conductivity at the time of heat 
treatment. Moreover, as for the content of the metal particle of the electric conduction membrane 
layer 4, it is desirable that it is more than 99wt%, and it can make equivalent series resistance small 
more, without a metal particle condensing. Moreover, it is desirable that the content of the metal 
particle of the electric conduction film paste 8 is 10 - 50wt%, and it becomes easy to apply the 
electric conduction film paste 8 with high precision. 

[0059] Moreover, it is desirable that the viscosity of the electric conduction film paste 8 is 10- 
lOOOcps, and it becomes easy to apply the electric conduction film paste 8 with high precision. 
Moreover, as for addition of the compound containing B or B to the electric conduction film paste 8, 
it is desirable that it is less than [ 10wt% ], and it can add the oxide which exists in the field of the 
anode plate derivation line 12 exposed to the exterior of a capacitor element 1 1, or the field of the 
cathode conductor layer 18. Moreover, it can be desirable to consist of open cells whose elastic 
bodies 9 are 1-100 micrometers of average air-bubbles systems, and the linearity of the waterline of 
the electric conduction film paste 8 can be improved. Moreover, it is desirable that an elastic body 9 
is the thickness of 0.5 -5mm, and it can make small dispersion in the waterline of an electric 
conduction film paste. 

[0060] Moreover, when the field of the anode plate derivation line 12 has irregularity like drawing 
8 , in order to apply along with a concave convex, it is desirable that C degree of hardness of an 
elastic body 9 is 100 or less. Furthermore, although the conductive resin electrode layer 5 and the 
solder layer 6 are formed on the electric conduction membrane layer 4 with the gestalt of operation 
of the 1st of this invention, nickel layer and a solder layer may be formed and a conductive resin 
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electrode layer, nickel layer, and a solder layer may be formed. 

[0061] (Gestalt 5 of operation) Drawing 9 is the sectional view of the external electrode of the 
capacitor element in the gestalt of operation of the 5th of this invention, and uses the chip-like solid- 
state electrolytic capacitor as a capacitor element. 

[0062] About the same thing as drawing 6 , the same sign is shown in drawing 9 . Moreover, the 
manufacture approach of the external electrode of the capacitor element in the gestalt of operation of 
the 5th of this invention Except applying so that it may be set to lOnm - 2 micrometers after heat- 
treating the electric conduction film paste 8 on the side face adjacent to the field of the anode plate 
derivation line 12 which stuffed the capacitor element 1 1 into the elastic body 9 by the 
predetermined pressure, and has been exposed to the exterior of a capacitor element 1 1 or the fields 
of the cathode conductor layer 18, and those fields It is the same as that of the manufacture approach 
shown in the gestalt of operation of the 4th of this invention. 

[0063] The external electrode of the capacitor element in the gestalt of operation of the 5th of this 
invention constituted as mentioned above has the same operation and effectiveness as the gestalt of 
operation of the 2nd of this invention. 

[0064] In addition, as for the metal particle of the electric conduction membrane layer 4, it is 
desirable to be chosen out of at least one kind of Au, Ag, Pd, and Pt, and heat treatment of it is 
possible, a metal particle's not oxidizing but maintaining conductivity at the time of heat treatment. 
Moreover, as for the content of the metal particle of the electric conduction membrane layer 4, it is 
desirable that it is more than 99wt%, and it can make equivalent series resistance small more, 
without a metal particle condensing. Moreover, it is desirable that the content of the metal particle of 
the electric conduction film paste 8 is 10 - 50wt%, and it becomes easy to apply the electric 
conduction film paste 8 with high precision. 

[0065] Moreover, it is desirable that the viscosity of the electric conduction film paste 8 is 10- 
lOOOcps, and it becomes easy to apply the electric conduction film paste 8 with high precision. 
Moreover, as for addition of the compound containing B or B to the electric conduction film paste 8, 
it is desirable that it is less than [ 10wt% ], and it can reduce the oxide which exists in the field of the 
anode plate derivation line 12 exposed to the exterior of a capacitor element 1 1, or the field of the 
cathode conductor layer 18. Moreover, it can be desirable to consist of open cells whose elastic 
bodies 9 are 1-100 micrometers of average air-bubbles systems, and the linearity of the waterline of 
the electric conduction film paste 8 can be improved. Moreover, it is desirable that an elastic body 9 
is the thickness of 0.5 -5 mm, and it can make small dispersion in the waterline of an electric 
conduction film paste. 

[0066] Moreover, like the gestalt of operation of the 4th of this invention, when the field of the 
anode plate derivation line 12 has irregularity, in order to apply along with a concave convex, it is 
desirable that C degree of hardness of elastic body 9C is 100 or less. 

[0067] Moreover, although the electric conduction membrane layer 20 becomes 3rd page formation 
when side faces apply the electric conduction film paste 8 in the condition of still having been 
connected, like the gestalt of operation of the 2nd of this invention, although the electric conduction 
membrane layer 20 is formed in the 5th page, it has the same operation and effectiveness as the case 
where the electric conduction membrane layer 20 is formed in the 5th page. 

[0068] Furthermore, like the gestalt of operation of the 1st of this invention, although the conductive 
resin electrode layer 21 and the solder layer 22 on the electric conduction membrane layer 20 are 
formed, nickel layer and a solder layer may be formed and a conductive resin electrode, nickel layer, 
and a solder layer may be formed. 

[0069] (Gestalt 6 of operation) Drawing 10 is the sectional view of the external electrode of the 
capacitor element in the gestalt of operation of the 6th of this invention, and uses the chip-like solid- 
state electrolytic capacitor as a capacitor element. 

[0070] the inside of drawing 10 — setting — the same thing as drawing 6 — just — ** — the same sign 
is shown. Moreover, the manufacture approach of the external electrode of the capacitor element in 
the gestalt of operation of the 6th of this invention is the same as the manufacture approach which 
showed the organic-acid metal salt chosen from at least one kind of an organic acid Bi, an organic 
acid Cu, an organic acid Pb, an organic acid Zn, and an organic acid Sn to the gestalt of operation of 
the 4th of this invention except making the l-20wt% addition electric conduction film paste 8 
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permeate an elastic body 9. 

[0071] The external electrode of the capacitor element in the gestalt of operation of the 6th of this 
invention constituted as mentioned above has the same operation and effectiveness as the gestalt of 
operation of the 3rd of this invention. 

[0072] In addition, as for the metal particle of the electric conduction membrane layer 4, it is 
desirable to be chosen out of at least one kind of Au, Ag, Pd, and Pt, and heat treatment of it is 
possible, a metal particle's not oxidizing but maintaining conductivity at the time of heat treatment. 
Moreover, as for the content of the metal particle of the electric conduction membrane layer 4, it is 
desirable that it is more than 99wt%, and it can make equivalent series resistance small more, 
without a metal particle condensing. Moreover, it is desirable that the content of the metal particle of 
the electric conduction film paste 8 is 10 - 50wt%, and it becomes easy to apply the electric 
conduction film paste 8 with high precision. 

[0073] Moreover, it is desirable that the viscosity of the electric conduction film paste 8 is 10- 
lOOOcps, and it becomes easy to apply the electric conduction film paste 8 with high precision. 
Moreover, as for addition of the compound containing B or B to the electric conduction film paste 8, 
it is desirable that it is less than [ 10wt% ], and it can reduce the oxide which exists in the field of the 
anode plate derivation line 12 exposed to the exterior of a capacitor element 1 1, or the field of the 
cathode conductor layer 18. Moreover, it can be desirable to consist of open cells whose elastic 
bodies 9 are 1-100 micrometers of diameters of average air bubbles, and the linearity of the waterline 
of the electric conduction film paste 8 can be improved. Moreover, it is desirable that an elastic body 
9 is the thickness of 0.5-5mm, and it can make small dispersion in the waterline of an electric 
conduction film paste. 

[0074] Moreover, like the gestalt of operation of the 4th of this invention, when the field of the 
anode plate derivation line 12 has irregularity, in order to apply along with a concave convex, it is 
desirable that C degree of hardness of an elastic body 9 is 100 or less. 

[0075] Furthermore, like the gestalt of operation of the 1st of this invention, although the conductive 
resin electrode layer 21 and the solder layer 22 are formed on the electric conduction membrane 
layer 20, nickel layer and a solder layer may be formed and a conductive resin electrode, nickel 
layer, and a solder layer may be formed. Moreover, it cannot be overemphasized that the gestalt of 
operation of the 6th of this invention is applicable to the gestalt of operation of the 5th of this 
invention. 
[0076] 

[Effect of the Invention] As mentioned above, since the electric conduction membrane layer near 
field contact can be formed in the electrode surface which the metal particle with a particle size of 
10-500A did not form floe since this invention was able to form an electric conduction membrane 
layer at 150-350-degree C low temperature and the electric conduction membrane layer contained 
the organic compound, but the internal electrode of a capacitor element has exposed outside and 
electrical installation is carried out to it at stability, equivalent series resistance can make it small. 
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* NOTICES * 



«JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shovyg the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 7] 
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{Drawing 9] 
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[Drawing 10] 
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[Drawing 11] 
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[Drawing 12] 




[Drawing 13] 
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[Drawing 14] 
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[Drawing 15] 
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